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Expected Leachate Design Concentrations and 

Absorbed Radiation Dose 
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Table A-2. Expected peak inorganic concentrations in leachate. 

Constituenta 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Boron 
Cadmium 
Calcium 
Chloride 
Chromium 
Cobalt 
Copper 
Cyanide 
Dysprosium 
Fluoride 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Molybdenum 
Nickel 
Nitrate 
Nitratemitrite-N 
Nitrite 
Phosphorus 
Potassium 
Selenium 
Silver 
Sodium 
Strontium 
Sulfate 
Sulfide 
Terbium 
Thallium 
Vanadium 
Ytterbium 
Zinc 
Zirconium 

Maximum Leachate 
Concentration (mg/LIb 

28.3029 
0.1165 
1.8470 
3.5848 
0.001 1 
36.4728 
0.5917 

4035.02 17 
3 1.106 1 
1.3691 
0.5999 
1.4906 
4.0932 
0.2472 
64.4341 
46.5528 
0.5753 

883.9838 
4.1300 
49.7230 
1.0117 
0.1964 
65.4429 
3.6979 
0.1414 
19.2492 
74.8819 
0.2084 
0.1092 
2.7716 
1 SO94 

342.1 180 
12641.8391 

2.3867 
0.0037 
3.5063 
0.8124 
12.9486 
0.1151 

Average Leachate 
Concentration (rng/Llb 

28,3022 
0.1 164 
1.8434 
3.5843 
0.001 1 
36.4292 
0.59 1 1 

4030.1943 
28.1653 
1.3689 
0.5996 
1.4902 
3.8059 
0.2472 
58.3424 
46.55 16 
0.5753 

882.9262 
4.1295 
48.1710 
1.0111 
0.1964 
59.2558 
3.3483 
0.1281 
19.226 1 
74.8518 
0.2080 
0.1092 
2.7714 
1 SO87 

309.7736 
11446.6606 

2.3866 
0.0037 
3.5028 
0.8123 
12.9437 
0.1151 

Total Inorganic Concentration 18367.1936 171 16.2485 

Constituents based on the design Inventory (2001 EDF-264) 
Peak and average concentrations during the 15 year active life of the landfill assuming the entire mass is 
daced in the landfill (EDF-ER-274) 

a. 
b. 

A-5 



A-6 



I " I  

c 

A-7 



A-8 



I c 
E 

c 3 
.r c 

j 
L 

A-9 



A-10 



A-1 1 



2 p1 

2 
w 
0 x 

A-12 



t 

A-13 



Appendix B 

Geomembrane Dose Calculations 
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Appendix B-1 

Geomembrane Dose in the Landfill 
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MONTGOMERY WATSON HARZA 
Description: Radiation dosage to ICDF liner resulting from leachate exposure 
Project #: 24701 78 
Prepared by: J. Thompson 
Date: 10/6/01 VARIABLES 
Checked by: 6. Adams/J. Pellicer Liner Thickness = 
Date: 12/7/01 Liner density = 

Depth of leachate = 

CONVERSIONS 
pCi/Ci = 1.00E+12 

cmh = 1000 
cmlmil= 2.54E-03 

(dis/s)/Ci = 3.70E+10 
sechr = 3600 

g/kg= 1.00E+03 
eV/Mev = 1 00E+06 

J/eV = 1 60E-19 
rad= 0.01 Jkg 

racVGy = 100 

60 mils 
0.94 e/cm3 

4 cm 

land Calculation for Calculating Dose for Ac225 
114e-7pCi x liter x Ci x 4cm3 =456e-ZC i  

liter 1000cm3 lel2pCi 

456e-22Ci x 37elOdis x 3600sec x 5832MeV x le6eV =03542eV 
CI sec hour diS MeV hour 

h e r  Mass 60miI x in x 254cm x 094g  x kg = 1 432e-4 kg 
1OOOmii in cm3 l M g  

03542eV x 16e-19J x 1 x rad kg =395e-14 rad 
hour eV 1 432e-4 kg 001 J hr 

Disintegration Disintegration Dislntegratlon 
iCDF Average ICDF Average Energy from Disintegration Energy from Energy from I Activity 1 Activity 1 Alpha 1 Energyfrom 1 Gamma 1 Electron 1 D i s s b n  1 ICDFLlner I 
Concentration Concentration Radiation Beta Radlatlon Radiation Radiation Radiation Dose 1 
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Y91 2.44E-36 2.43696E-51 O.M)22883 0.0036147 0.605903 8.79E-44 
Zn65 1.68E-07 1.67979E-22 0.583769699 0.004560562 0.588330261 5.88E-15 
2193 1 . 4 3 E a  1.4275E-15 0.0195 0.0195 1.66E-09 
zr95 4.87E-25 4.87454E-40 0.116123 0.73494917 0.85107217 2.47E-32 

9.30E-02 
1.22E.1-04 

Total Absorbed Dose Rate In RadrMour 
Total Absorbed Dose For 15 year Operational Life In Rads 

a. Disintigration energy based on the total energy reporled in the following sources: 
Computer software: Radiation Decay Version 3.5 developed by Professor Charles Hacker, Griffith Univeristy, Gold Coast, ustraila 
Handbook of Health Physics and Radiological Health, 3rd Edition, edited by Bernard Shleien. Lester A. Slaback Jr.. and Brian Kent Birky. 
Baltimore. Maryland, 1998 
National Nuclear Data Center web site, Decay in the MlRD format, www:nndc.bnl.gov/nnbc/fom7mird.hlml 

b. Total disintigration energy is the sum of alpha, beta. gamma, and electron energies. 
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Geomembrane Dose in the Evaporation Pond 
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iCDF Average ICDF Average Energy from Disintegration Energy from Energy from Total 
Activlty Activity Alpha Energyfrom Gamma Electron Disintegration lCDF Liner 

Concentration Concentration Radiation Beta Radlation Radiation Energy Radiation Dose 
(DCVL) ~Cllcm? IMeVldis)' iMeVldis)' iMeVldis)' iMeV/dis)* (MeVldis)b iRads/hr) 

Radiation 
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Appendix B-3 

Maximum Allowable Geomembrane Dose 
Calculation for the Landfill 
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MONTGOMERY WATSON HARZA 
Description: Back calculation of maximum allowable concentration for each distinct Parameter. 
for the landfill liner 
Project #: 24701 78 
Prepared by: B.G. Adams VARIABLES 
Date: 12/5/01 Liner Thickness = 60 mils 
Checked by: J. Pellicer Liner density = 0.94 g/cm3 
Date: 12/7/01 Depth of leachate = 4 cm 

15 yr Dose = 
Daily Dose = 
Dose Rad/hr = 

1 .OE+06 
1.8E+02 
7.6E+00 

CONVERSIONS 
pCi/Ci = 1.00E+12 

cm3/t = 1000 
cm/mil = 2.54E-03 

(dis/s)/Ci = 3.70E+10 
sec/hr= 3600 

g/kg = 1.00E+03 
eV/Mev = 1.00E+06 

J/eV = 1.60E-19 
rad/Gy= 100 
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I Constituent 
Cf250 
Cf251 

Cm241 
Cm242 
Cm243 
Cm244 
Cm245 
Cm246 
Cm247 
Cm248 
c0-57 
c0-58 
c0-60 
Cr-51 

c5-1 34 
c5135 
c5137 
Eu150 
Eu152 
Eu154 
Eu155 
Fe-59 
Fr221 
Fr223 
gd153 

H 3  
Hol66m 

1n114 
In1 14m 
1n115 

La1 40 
Mn-54 
Nb92 

Nb93m 
Nb94 

N b95m 
Nd144 
Np236 
Np239 

Np240m 

K-40 
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I Constituent 

t I \. I 

Pa231 I 2.3E+07 I 2.34508E-08 

ICDF Maximum ICDF Maximum 
Allowable Activity Allowable Activity 

Concentration Concentration 
(DCilL) ~ i / c m ~ l  

Disintegration 
Energy 

8.376999781 I 7.61 E+OO 

ICDF Liner 
Absorbed Dose 

6.553547823 I 7.61 E+OO 
5.6871 00654 I 7.61 E+OO 
0.1 19225863 I 7.61 E+OO 
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Concentration 
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Allowable Activity Disintegration ICDF Liner 
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Geomembrane Maximum Allowable Dose 
in the Evaporation Pond 
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MONTGOMERY WATSON HARZA 
Description: Back calculation of maximum allowable concentration for each distinct Parameter for the 
evaporation ponds 
Project #: 24701 78 
Prepared by: B.G. Adams VARIABLES 
Date: 12/5/01 Liner Thickness = 60 mils 
Checked by: J. Pellicer Liner density = 0.94 s/cm3 
Date: 12/7/01 Depth of leachate = 36 cm 

CONVERSIONS 
pCi/Ci = 1.00E+12 

15 yr Dose = 1,000,000 cm3/1 = 1000 
Daily Dose = 182.648401 8 cmlmil = 2.54E-03 
Dose RacUhr = 7.61 0350076 (dis/s)/Ci = 3.70E+10 

sec/hr= 3600 
g/kg = 1.00E+03 

eV/Mev = 1.00E+06 
J/eV = 1.60E-19 

rad/Gy= 100 
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lCDF  axh hum Dissintegration 
Activity Concentration I Energy 

ICDF Maximum 
Activity ICDF Liner Radiation 

Dose (Radslhr) 
7.61 E+OO 
7.61 E+OO 
7.61 E+OO . ~ .. 

7.61 E+OO 
7.61 E+OO 
7.61 E+OO 
7.61 E+OO 
7.61 E+OO 
7.61 E+OO 
7.61 E+OO 
7.61 E+OO 
7.61 E+OO ~ 

7.61 E+OO 
7.61 E+OO 
7.61 E+OO 
7.61 E+OO 
7.61 E+OO 
7.61 E+OO 
7.61 E+OO 
7.61 E+OO 
7.61 E+OO 
7.61 E+OO 
7.61 E+OO ~ .. 

7.61 E+OO 
7.61 E+OO 
7.61 E+OO 
7.61 E+OO 
7.61 E+OO 
7.61 E+OO 
7.61 E+OO 
7.61 E+OO 
7.61 E+OO 
7.61 E+OO 
7.61 E+OO 
7.61 E+OO 
7.61 E+OO 
7.61 E+OO 
7.61 E+OO 
7.61 E+OO 
7.61 E+OO 
7.61 E+OO 
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ICDF Maximum 
Activity 

lCDF Maximum Dissintegration 
Activity Concentration I Energy I ICDF Liner Radiation 
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Manufacturers’ Maximum Constituent Concentration 
Data for HDPE Geomembrane 
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HDPE Liner Manufacturer’s Compatibility Data 

LINER COMPATIBILITY 

1. Identify the manufacturer and the type of liner that will be used in the landfill which will contain the 
form R wastes. 

MANUFACTURER: GSE Lining Technology, Inc. 
LINER TYPE: 60 mil HDPE 

2. Describe how the following types of chemicals will affect the liner to be used to contain the form R 
waste: 

aromatic halogenated hydrocarbons - SEE ATTACHED SHEET 

aliphatic halogenated hydrocarbons - SEE ATTACHED SHEET 

aromatic hydrocarbons - SEE ATTACHED SHEET 

aliphatic hydrocarbons - SEE ATTACHED SHEET 

volatile and semi-volatile organics - SEE ATTACHED SHEET 

oil and grease - SEE ATTACHED SHEET 

strong oxldlzers - GENERALLY NO SIGNIFICANT EFFECT 

acids - GENERALLY NO SIGNIFICANT EFFECT 

bases - GENERALLY NO SIGNIFICANT EFFECT 

dissolved metals, salts and nutrients - GENERALLY NO EFFECT 

3. Give an acceptable compatibility limit for each of the compounds on the following pages and 
fertficate liner manufacturer: 

Signutuw of Liner Mant&acturer: 

Matthew W. Adam 
Technical Support Chemist 

FORM-WAGE 1 
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Aromatic Halogenated Hvdrocarbons 

Aromatic Halogenated Hydrocarbons tend to be absorbed into polyethylene over long periods of time where they 
may hction as a plasticizer. As a result, the polyethylene may swell and become softer and more elastic. These 
effects are generally reversible if the exposure is terminated. 

Since polyethylene consists o f  a range of molecular weight molecules and somewhat different branching 
arrangements, some lower density polyethylenes may contain fractions that are extractable. Some types of chemical 
stabilizers and processing aids may also be extractable. 

These above noted effects increase with increasing temperature. Softening. swelling and increased elasticity may 
rapidly reduce the usefulness of polyethylene as a structural component such as for use as a pressure pipe. 
Generally, these effects do not seriously affect the performance of polyethylene as a containment membrane. 

GSE HyperFlex" polyethylene geomembranes are manufactured fiom a narrow molecular weight range resin 
designed to minimize the possibility of extractable fractions and maximize the resistance to stress cracking. 

Amhatic HaloPenated Hvdrocarbuas 

Similar effects as for Aromatic Halogenated Hydrocarbons but generally less severe. Some materials have little or 
no effect. 

Aromatic Hvdrocarbons 

Again similar to Aromatic Halogenated Hydrocarbons but generally less severe. Many materials have no significant 
effect. 

Again similar, but with fkther reductions of general severity. Most materials have no significant effect. 

Volatile and Semivolatile Organics 

These are mostly covered by the previously noted comments about hydrocarbons. 

Oil and Grease 

Mineral, vegetable and animal oils, fats or grease generally have no significant effect. 

Strone Oxidizers - Generally no significant effect. 

- Acids - Generally no significant effect. 

Dissolved Metals. Salts and Nutrients - Generally no effect. 

FORM-WAGE 2 
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FORM R 
LINER COMPATABILITY 

PARAMETER PARAMETER MANUFACTURER'S 
CLASSIFICATION LINERLEACHATE LIMIT 

mg/ 1 
Aromatic polychlorinated biphenyl ( 2000 1 
Halogenated aldrin ( 2000 1 
Hydrocarbons dichlorobenzene ( 2000 1 

hexachlorobenzene ( 2000 1 
pentachlorobenzene ( 2000 1 
trichlorubc.im:no ( 2000 1 
tetmchlorobenzene ( 2000 1 
2-chloronaphthalene ( 2000 1 
chloronaphthalene ( 2000 1 
chlorobenzene ( 2000 1 
4,4-DDT ( 2000 1 

2000 1 
2000 1 

4,4-DDE ( 
4,4-DDD 

Aliphatic 
Halogenated 
Hydrocarbons 

bromoform 
carbon tetrachloride 
chlorodibromomethane 
chloroethane 
chloroform 
dichlorobromomethane 
dichlorodifluoromethane 
dichloroethane 
dichloropropane 
dichloroethene 
ethylene chloride 
ethylene dichloride 
hexachloroethane 
methyl bromide 
methyl chloride 
methylene chloride 
tetrachloroethane 
tetrachloroethene 
trichloroethane 
trichloroethene 
trichlorofluoromethane 
vinyl chloride 

2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 

TEMPERATURE 70 O F  

FORM-WAGE 3 
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FORM R 
LINER COMPATABILITY 

PARAMETER PARAMETER MANUFACTURER’S 
CLASSTFIC ATTON LNER/LEACHATE LIMIT 

mgll 
Aromatic acenapthene ( 2000 1 
Hydrocarbons acenaphthylene ( 2000 1 

anthracene ( 2000 1 
benzene ( 2000 1 
benzo(a)anthracene ( 2000 1 
bt$UU(i)JJ)’l Gut: ( 2000 1 
benzo(g,h,i)perylene ( 2000 1 
benzo(k)fluoranthene ( 2000 1 
3,4-benzoflouranthene ( 2000 ) 
chry sene ( 2000 ) 
dibenzo(a, h)anthracene ( 2000 1 

2000 ) 
2000 1 

ethyl benzene ( 
flouranthene ( 
flourene ( 2000 1 
ideno( 1,2,3,c,d)pyrene ( 2000 ) 
naphthalene ( 2000 1 
phenanthrene ( 2000 1 
PYene ( 2000 1 
styrene ( 5000 1 
toluene ( 5000 ) 
xylene ( 5000 1 

Aliphatic 
Hydrocarbons 

heptane 
hexane 
octane 

( 500,000 1 
( 500,000 1 
( 500,000 1 

TEMPERATURE 70 OF 

FORM-RIPAGE 4 
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FORM R 
LINER COMPATABILITY 

PARAMETER PARAMETER MANUFACTURERS 
CLASSEJCATION LMWLEACHATE LIMIT 

Volatile & acrolein 200.000 
m d l  

Semivolatile 
Organics 

acrylonitrile 
acetone 
amyl acetate 
benzidine 
butyl i l l C 0 l l U l  

bis(2-ch1oroethoxy)methane 
bis(2chloroethosy)ether 
bis(2-ch1oroisopropy)ether 
bis(2-etylhexy1)pththalate 
4-bromophenyl phenyl ether 
butyl benzyl phthalate 
cresol 
chlordane 
alpha-BHC 
beta-BHC 
gamma-BHC 
delta-BHC 
dieldrin 
dichlorobenzidine 
diethyl phthalate 
dibutyl phthalate 
dimethyl phthalate 
isobutyl alchohol 
isopropyl alcohol 
methyl alcohol 
2-chloroethyl vinyl ether 
2-chlorophenol 
dichlorophenol 
dimethyl phenol 
dinitro-o-cresol 
dinitrophenol 
dinitrotoluene 
diphenylhydrazine 
ethyl acetate 
ethyl ether 
ethyl glycol 
endosulfan 
endrin 
formaldehyde 
heptachlor 
hexachloroc yclopentadiene 
11elra~hloi ubutadieiie 
isophorone 
methyl ethyl ketone 
TEMPERATURE 70 "F 

200;000 
200,000 
200,000 
200,000 

2,000 
2,000 
2,000 
2,000 
2,000 

200,000 
100,000 

2,000 
2,000 
2,000 
2,000 
2,000 
2,000 
2,000 

100,000 
100,000 
100,000 
500,000 
500,000 
500,000 

2,000 
2,000 
2,000 
2,000 
2,000 
2,000 
2,000 
2,000 

100,000 
2,000 

500,000 
2,000 
2,000 

200,000 
2,000 
2,000 
2,000 
2,000 

200,000 

500,000 

FORM-WAGE 5 
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FORM R 
LINER COMPATABLITY 

PARAMETER PARAMETER MANUFACTURER'S 
CLASSLFICATION LINEWEACHATE LIMIT 

Volatile & methyl isobutyl ketone ( 
Semivolotile nitrophenol ( 
organics N-nitrosodimethylamine ( 
(cont.) N-nitrosodi-n-propylamine ( 

nitrobenzene ( 
pentachlorophenol ( 
phenol ( 
pyridine ( 
toxaphene ( 
trichlorophenol ( 
2,4,5-TP(silvex) ( 

mdl 
500,000 1 
100,000 1 
100,000 1 
100,000 1 
100,000 1 
100,000 1 
100,000 1 
100,000 
100,000 
100,000 1 

? 1 

TEMPERATURE 70 OF 

FORM-WAGE 6 
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FORM R 
LINER COMPATABILITY 

PARAMETER PARAMETER MANUFACTURERS 
CLASSIFICATION LINERLEACHATE LIMIT 

mg/ 1 
Acids & acetic acid ( 500,000 1 
Bases chromic acid ( 100,000 1 

citric acid ( 500,000 1 
hydrobromic acid ( 100,000 1 

1 hydrochloric acid ( 
hydrucydriic acid ( 100,000 1 
hydrofluoric acid ( 750,000 1 
nitric acid ( 500,000 1 
picric acid ( 500,000 1 
phosphoric acid ( 500,000 1 
perchloric acid ( 500,000 1 
sulfuric acid ( 500,000 1 
potassium hydroxide ( 500,00u 1 
sodium hydroxide ( 500,000 1 

350,000 

Products & 
various 
Substances 

Miscellaneous 

antifieeze 
asphalt 
cresols 
crude oil 
diesel fuel 
fatty acids 
freon 
he1 oil 
gasoline 
hydraulic oil 
kerosene 
lacquers 
lubricating oil 
mineral spirits 
naphtha 
paraffin 
transformer oil 

PH 
strong oxidizers* 
metals, salts, nutrients 

*potassium permaganate, potassium dichromate, chlorine, peroxides 

TEMPERATURE 70 OF 

500,000 
500,000 
100,000 
500,000 
500,000 
500,000 
500,000 
300,000 
500,000 
500,000 
500,000 
500,000 
500,000 
500,000 
500,000 
500,000 
500,000 

( 0.5-13.0 pH unit 1 
1000-500,OO0 1 

5 0 0 . 0  ) 
( 
( 

FORM-RIPAGE 7 
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Chemical Resistance 
For environmental lining solut ionS...the world comes to GSE? 
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TSM-243 
September. 1994 

Engineering Fkperfies 
of Marfex Resins 
f~RUi7UrnON 

it scmetimes necesafy to have information about 
high density plyethykne (HDPE) that does IKX nctmaily 
appear on the typical r& dpra stwr This Technical 
Service Memorandclm supplies data on ma of the 
inftequentty pubMed ph-I. ~hemical aKdecuicai 

properties of our Mark% resins. In &IS Memorandum. 
we will briefly discuss many of these test prccedures 
and provide availaide information concirmh~ particular 
resin properties as veU as comparing Marlex HDPE 10 
other resin types. 

~~~ ~ 
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................... i .......................... 
.............. ............................ .......................... 

Ignition Temperature ............... .,.... .............................. 9 
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 we Vepor Tr~nsmissim ..................................... 9 
permeability ta Gases .......................................... 

pumeabifiiy 

Phpidand Mechahl 
Atxesion Resistance ............. 
Apparent.(Btlik) DemQ ........ 
Coefficient of FriGljon ............ 
C d W n t  of Linear Thermal 
Compresiiive Prapmks ....... 
Irradiition ERects .................. 
Heat Defier;tion Temperature 
M I  DensiEy .a Temperature 
Hardness. -pockweti R ............................................. .l 4 

............................................... 14 

................................................ 14 

............................................... 14 smG@ ......................................................... 14 
Wac@ Tension ........................................................ 1 5 
Tensile Impact. ......................................................... .15 
Tensiie Yield v ~ i  Ternperawe .................................... 1 5 

T m d  
Deccmpositidn Temperature Range ......................... 15 
Glass Transition Temperaaxe .................................. .l 5 

Specif~ Heat ......................................................... ..7 6 
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Appendix D 

Suggested Maximum Leachate Concentrations for 
Individual Constituents 
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Table D-3. Suggested maximum leachate concentrations for radionuclide constituents for liner 
compatibility in the ICDF Landfill. 

Ac227 
Ac228 
Ag106 
Ag108 
AglO8m 
Ag 109m 
AgllO 
Agl10m 
Agl l l  
Am24 1 
Am242 
Am242m 
Am243 
Am245 
Am246 
At217 
Ba136m 
Ba137m 
Ba140 
Be 10 
Bi210 
Bi211 
Bi212 
Bi213 
Bi214 
BE49 
BE50 
C 14 
Cd109 
Cdll3m 
Cdl15m 
Ce141 
Ce142 
Ce144 
cf249 
Cf250 
cf25 1 
Cf252 
cm24 1 
Cm242 
cm243 
cm244 
Cm245 
Cm246 
cm247 
Cm248 
Cm250 
CO-57 
CO-58 

4.5E-05 
3.4E-10 
O.OE+OO 

8.9E+00 
4.1E-08 

5.5E-11 
5.7E-10 
6.2E-08 
O.OE+OO 
7.0E+01 
1.3E-04 
1.3E-04 
9.8E-04 
O.OE+OO 
4.1E-25 
8.5E-04 
O.OE+OO 
4.6E+05 
O.OE+OO 
4.6E-06 
l.lE-05 
1.8E-04 
5.5E-03 
O.OE+OO 
5.6E-05 
5.4E-22 
1.9E-26 
9.1E-03 
8.1E-10 
2.7E+02 
7.0E-52 
3.6E-71 
O.OE+OO 
3.6E-03 
8.1E-16 
4.1E-16 
1.9E- 18 
4.4E-20 
3.2E-81 
1.3E-17 
8.9E-07 
4.5E-04 
2.OE-08 
4.5E-10 
1.6E-16 
4.9E-17 
1.4E-25 
3.7E-0 1 
5.8E-15 
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Suggested Maximum Activity 
Concentration' 

(PCW 

Predicted 
Activity Concentration in Leachateb 

(pCiL) 

Constituenta 

CO-60 1.9E+04 4.9E+07 
Cr-5 1 
Cs132 
Cs134 
Cs 135 
Cs136 
Cs 137 
Er 169 
Eu150 
Eu152 
Eu154 
Eu155 
Eu156 
Fe-59 
Fr22 1 
Fr223 
Gd152 
Gd153 
H 3  

Ho 166m 
I129 
I131 
In1 14 
In1 14m 
In1 15 
In1 15m 

Kr81d 
Kr85d 
La138 
La140 
Mn-54 
Nb92 
Nb93m 
Nb94 
Nb95 
Nb95m 
Nd144 
Nd147 
Np235 
Np236 
Np237 
Np238 
Np239 
Np240 
Np240m 
Pa23 1 
Pa233 
Pa234 

Hf-181 

K-40 

7.7E-53 
0 . OE+OO 
2.2E+O 1 

O.OE+OO 
4.9E+04 
O.OE+OO 

2.8E+03 
2.4E+03 
5.2E+02 
O.OE+OO 

7.2E-02 

5.1E-08 

2.0E-34 
1 .OE-07 
5.6E-07 
1.1E- 1 3 
8.4E- 1 1 
8.3E+05 
1.7E-36 
1.1E-05 
2.2E+04 
O.OE+OO 
4.8E-54 
5.1E-54 
1.5E-11 
O.OE+OO 
1.3E+02 

1.9E+07 
O.OE+OO 

8.8E-05 

2.2E- 105 
3.9E-07 
6.3E- 18 
1.3E-01 
8.8E-05 
4.8E-32 
1.8E-34 
1.4E-09 
O.OE+OO 
8.4E-09 
8.6E-06 
8.0E+01 
2.7E-05 
4.1E-02 
3.5E-12 
3.1E-09 
1.3E-04 
7.9E-02 
5 .OE-06 

3.5E+09 

7.4E+07 
2.3E+09 

7.5E+08 

4.4E+08 
1 .OE+08 
8.4E+07 
1 .OE+09 

9.8E+07 
2.OE+07 
2.9E+08 
5.9E+07 
8.4E+O8 
2.2E+10 
1.7E+08 
7.3E+07 
1.6E+09 

1.6E+08 
5.3E+08 
8.4E+08 

2.1E+08 
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Table D-3. (continued). 

Suggested Maximum Activity 
Concentration' 

(PCiL) 

Predicted 
Activity Concentration in Leachateb 

(pCiL) 

Constituenta 

Pa234m 3.1E-03 1.5E+08 
Pb209 
Pb210 
Pb211 
Pb212 
Pb214 
Pd107 
Pm146 
Pm 147 
Pm148 
Pm148m 
Po210 
Po21 1 
Po212 
Po2 13 
Po214 
Po215 
Po216 
Po2 18 
Pr143 
Pr144 
Pr 144m 
Pu236 
Pu237 
Pu238 
Pu239 
Pu240 
Pu24 1 
Pu242 
Pu243 
Pu244 
Pu246 
Ra222 
Ra223 
Ra224 
Ra225 
Ra226 
Ra228 
Rb86 
Rb87 
Rh102 
Rhl03m 
Rh106 
Rn2 18 
Rn2 19 
Rn220 
Rn222 
Ru 103 
Ru 106 
Sb124 

4.8E-07 
l.lE-05 
1.8E-04 
5.5E-03 
5.6E-05 
l.lE-01 
2.4E-02 
1.6E+03 
1.7E-58 
3.4E-57 
6.8E-06 
4.6E-09 
2.2E-03 
2.9E-07 
3.7E-05 
1.2E-04 
3.7E-03 
3.7E-05 
O.OE+OO 
7.4E-03 
1.1E-04 
3.9E-05 
8.6E-5 8 
1.7E+03 
4.8E+01 
1 . 1E+O 1 
4.6E+02 
1.7E-03 
4.6E-15 
1.8E-10 
9.9E-25 
1.2E-115 
2.OE-04 
5.5E-03 
5.1E-07 
4.7E+00 

O.OE+OO 
1 SE-09 

2.OE-04 
5.7E-04 
5.4E-57 
2.2E-01 

2.1E-112 
3.4E-01 
9.2E+00 
1 .OE-0 1 
3.6E-28 
2.2E-01 
4.1E-39 

6.5E+08 
3.3E+09 
2.5E+08 
4.OE+08 
2.4E+08 
3.9E+09 
1.5E+O8 
2.1E+09 
9.8E+07 
5.9E+07 
2.4E+07 
1.7E+07 
1.5E+07 
1.5E+07 
1.7E+07 
1.7E+07 
1.9E+07 
2.1 E+07 

1 .OE+08 
l.lE+lO 
2.2E+07 
2.1E+09 
2.3E+07 
2.5E+07 
2.5E+07 
2.4E+10 
2.6E+07 
6.6E+08 
2.8E+07 
8.3E+08 
2.0E+07 
2.2E+07 
2.2E+07 
1.1E+09 
2.7E+07 
1.1 E+ 10 

1.6E+09 
1.6E+09 
3.3E+09 
7.9E+07 
1.8E+07 
1.9E+07 
2.0E+07 
2.3E+07 
2.3E+08 
3.2E+09 
5.7E+07 
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Table D-3. (continued). 

Suggested Maximum Activity 
Concentration' "redicted 

v LullLentration in Leachateb , 

r Constituent Activit;, p,.-- 

(pCiL) ( P C W  

Sb125 1.9E+02 2.4E+08 
Sb126 
Sb126m 

Se 79 
Sm146 
Sm147 
Sm148 
Sm149' 
Sm15 1 
Snl17m 
Snl19m 
Snl2lm 
Sn123 
Sn125 
Sn126 
Sr89 
SI90 
Tb160 
Tb161 
Tc 98 
Tc 99 
Te123 
Te123m 
Te125m 
Te127 
Te127m 
Te129 
Te129m 
Th226 
Th227 
Th228 
Th229 
Th230 
Th23 1 
Th232 
Th234 
T1207 
T1208 
TI209 
Tm170 
Tm171 
U230 
U232 
U233 
U234 
U235 
U236 
U237 
U238 

SC-46 

4.1E-01 
2.9E+00 

4.1E+01 
9.2E-20 

1.8E-09 
1.7E-05 
4.2E-12 
2.1E-11 
1.4E+03 
O.OE+OO 
1.1E-06 
2.1E-01 
6.5E-16 
O.OE+OO 
l.lE+OO 

1.9E+06 

O.OE+OO 

2.2E+04 

5 .OE-42 

1.3E-33 

6.8E-04 

3.6E-14 
2.4E-22 
1.8E+O 1 
7.5E-19 
7.6E-19 
5.4E-70 
8.6E-70 

2.2E-116 
1.8E-04 
3.3E-0 1 
5.1E-07 
1.7E+00 
1.6E+00 
1.6E+00 
1.7E-02 
1.8E-04 
2.OE-03 
l.lE-08 
2.7E-25 

O.OE+OO 
6.6E-12 

8.8E-02 
4.2E-03 
9.9E+02 
1.8E+01 
3.3E+01 
O.OE+OO 
3.2E+02 
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Table D-3. (continued). 

Suggested Maximum Activity Predicted 
Activity Concentration in Leachateb 

(pCi/L) 

Constituenta Concentration‘ 
( P C W  

U240 4.2E-09 3.OE+07 
Xe127 
Xe 129m 
X e l 3 l m  
Xe133 
Y90 
Y91 
Zn65 
Zr93 
Zr95 

2.6E-68 
0 . OE+OO 

O.OE+OO 
1.3E+05 

4.5E- 108 

2.4E-36 
1.7E-07 
1.4E+00 
4.9E-25 

Notes: 
a. 
b. 
c. 

d. 
e. 

Constituent reported in the “INEEL CERCLA Disposal Facility Design Inventory” (EDF-ER-264). 
Predicted average leachate activity concentration during the 15 year operational period. 
The suggested maximum activity concentration selected for the ICDF liner system is based on a total absorbed 
dose of 1,000,000 rads for the individual constituent and a 4 cm leachate depth. 
The constituents are gaseous elements so not part of the leachate. 
No energy emitted since stable isotope. 
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Table D-4. Suggested maximum leachate concentrations for radionuclide constituents for liner 
compatibility in the ICDF Evaporation Pond 

Activi' Constituenta 

Ac225 l.lE-07 2.4E+06 

Suggested Maximum Activity 
Concentration' Predicted 

ty Loncentration in Leachateb 

Ac227 
Ac228 
Ag 106 
Ag108 
Agl08m 
Ag 109m 
AgllO 
Agl10m 
Agl l l  
Am24 1 
Am242 
Am242m 
Am243 
Am245 
Am246 
At217 
Ba136m 
Ba137m 
Ba140 
Be 10 
Bi210 
Bi211 
Bi212 
Bi2 13 
Bi214 
Bk249 
BU50 
C 14 
Cd 109 
Cdl13m 
Cdl15m 
Ce141 
Ce 142 
Ce144 
cf249 
Cf250 
cf25 1 
Cf252 
Cm24 1 
Cm242 
cm243 
cm244 
cm245 
Cm246 
cm247 
Cm248 
Cm250 

4.5E-05 
3.4E- 10 
O.OE+OO 

8.9E+00 
4.1E-08 

5.5E-11 
5.7E-10 
6.2E-08 
O.OE+OO 
7.OE+01 
1.3E-04 
1.3E-04 
9.8E-04 
O.OE+OO 
4.1E-25 
8.5E-04 
O.OE+OO 
4.6E+05 
O.OE+OO 
4.6E-06 
1.1E-05 
1.8E-04 
5.5E-03 
O.OE+OO 
5.6E-05 
5.4E-22 
1.9E-26 
9.1E-03 
8.1E- 10 
2.7E+02 
7.OE-52 
3.6E-71 
O.OE+OO 
3.6E-03 
8.1E-16 
4.1E-16 
1.9E-18 
4.4E-20 
3.2E-81 
1.3E-17 
8.9E-07 
4.5E-04 
2.OE-08 
4.5E-10 
1.6E-16 
4.9E-17 
1.4E-25 
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Table D-4. (continued). 

Suggested Maximum Activity Predicted 
Activity Concentration in Leachateb Constituent" Concentration' 

(PCiW (PCW 
CO-57 3.7E-01 9.9E+07 
CO-58 
CO-60 
Cr-5 1 
Cs132 
Cs134 
0 1 3 5  
Cs 136 
Cs137 
Er169 
Eu150 
Eu152 
Eu154 
Eu155 
Eu156 
Fe-59 
Fr22 1 
Fr223 
Gd152 
Gd153 
H 3  

Ho 166m 
I129 
I131 
In1 14 
In1 14m 
In1 15 
Inll5m 

Kr8 Id 
K r S d  
La138 
La 140 
Mn-54 
Nb92 
Nb93m 
Nb94 
Nb95 
Nb95m 
Nd 144 
Nd147 
Np235 
Np236 
Np237 
Np238 
Np239 
Np240 
Np240m 
Pa23 1 

Hf-181 

K-40 

5.8E- 15 
1.9E+04 

O.OE+OO 
2.2E+O 1 

O.OE+OO 
4.9E+04 
O.OE+OO 

2.8E+03 
2.4E+03 
5.2E+02 
O.OE+OO 

7.7E-5 3 

7.2E-02 

5.1E-08 

2.0E-34 
1 .OE-07 
5.6E-07 
l.lE-13 
8.4E- 1 1 
8.3E+05 
1.7E-36 
l.lE-05 
2.2E+04 
O.OE+OO 
4.8E-54 
5.1E-54 
1.5E- 1 1 
O.OE+OO 
1.3E+02 

1.9E+07 
O.OE+OO 

8.8E-05 

2.2E- 105 
3.9E-07 
6.3E- 18 
1.3E-01 
8.8E-05 
4.8E-32 
1.8E-34 
1.4E-09 
O.OE+OO 
8.4E-09 
8.6E-06 
8 .OE+O 1 
2.7E-05 
4.1E-02 
3.5E- 12 
3.1E-09 
1.3E-04 
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Table D-4. (continued). 

Suggested Maximum Activity 
Predicted Concentration‘ 

ty Concentration in Leachateb Activi -. Constituenta 

Pa233 7.9E-02 3.5E+07 
Pa234 
Pa234m 
Pb209 
Pb210 
Pb211 
Pb212 
Pb214 
Pd107 
Pm146 
Pm 147 
Pm148 
Pm148m 
Po210 
Po21 1 
Po212 
Po2 1 3 
Po2 14 
Po2 15 
Po216 
Po218 
Pr143 
Pr144 
Pr 144m 
Pu236 
Pu237 
Pu238 
Pu239 
Pu240 
Pu24 1 
Pu242 
Pu243 
Pu244 
Pu246 
Ra222 
Ra223 
Ra224 
Ra225 
Ra226 
Ra228 
Rb86 
Rb87 
Rh102 
Rhl03m 
Rh106 
Rn2 1 8 
Rn2 19 
Rn220 
Rn222 
Ru103 

5.OE-06 
3.1E-03 
4.8E-07 
1.1E-05 
1.8E-04 
5.5E-03 
5.6E-05 
1.1E-0 1 
2.4E-02 
1.6E+03 
1.7E-5 8 
3.4E-57 
6.8E-06 
4.6E-09 
2.2E-03 
2.9E-07 
3.7E-05 
1.2E-04 
3.7E-03 
3.7E-05 
O.OE+OO 
7.4E-03 
1.1E-04 
3.9E-05 
8.6E-58 
1.7E+03 
4.8E+O 1 
l.lE+Ol 
4.6E+02 
1.7E-03 
4.6E-15 
1.8E-10 
9.9E-25 
1.2E-115 
2.OE-04 
5.5E-03 
5.1E-07 
4.7E+00 

O.OE+OO 
1.5E-09 

2.OE-04 
5.7E-04 
5.4E-57 
2.2E-01 
2.1E-112 
3.4E-01 
9.2E+00 
1 .OE-01 
3.6E-28 
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Table D-4. (continued). 

Constituenta 

Ru106 
Sb124 
Sb125 
Sb126 
Sb126m 

Se 79 
Sm146 
Sm147 
Sm148 
Sm149" 
Sm15 1 
Snl17m 
Snl19m 
Snl2lm 
Sn123 
Sn125 
Sn126 
Sr89 
Sr90 
Tb160 
Tb161 
Tc 98 
Tc 99 
Te123 
Te123m 
Te125m 
Te127 
Te127m 
Te 129 
Te129m 
Th226 
Th227 
Th228 
Th229 
Th230 
Th23 1 
Th232 
Th234 
TI207 
T1208 
T1209 
Tm170 
Tm17 1 
U230 
U232 
U233 
U234 
U235 
U23 6 

SC-46 

Predicted 
Activity Concentration in Leachateb 

(PCW 
2.2E-01 
4. IE-39 
1.9E+02 

2.9E+00 

4.1E+01 

4.1E-01 

9.2E-20 

1.8E-09 
1.7E-05 
4.2E-12 
2.1E-11 
1.4E+03 
O.OE+OO 
1.1E-06 
2.1E-01 
6.5E-16 
O.OE+OO 
l.lE+OO 

1.9E+06 

O.OE+OO 

2.2E+04 

5 .OE-42 

1.3E-33 

6.8E-04 

3.6E-14 
2.4E-22 
1.8E+01 
7.5E-19 
7.6E- 19 
5.4E-70 
8.6E-70 

2.2E-116 
1.8E-04 
3.3E-0 1 
5.1E-07 
1.7E+00 
1.6E+00 
1.6E+OO 
1.7E-02 
1.8E-04 
2.OE-03 
1.1E-08 
2.7E-25 
6.6E-12 
O.OE+OO 
8.8E-02 
4.2E-03 
9.9E+02 
1.8E+01 
3.3E+01 
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Table D-4. (continued). 

Suggested Maximum Activity 
Concentration‘ 

{ -mn 1 

Predicted 
my Loncentration in Leachateb Actil .’ ,. Constituent 

U J L - U b J  ( P C W  
U237 O.OE+OO 
U238 
U240 
Xe127 
Xe129m 
Xel3lm 
Xe133 
Y90 
Y91 
Zn65 
Zr93 
Zr95 

3.2E+02 
4.2E-09 
2.6E-68 
O.OE+OO 

O.OE+OO 
1.3E+05 

4.5E-108 

2.4E-36 
1.7E-07 
1.4E+OO 
4.9E-25 

Notes: 
a. 
b. 
c. 

d. 
e. Stable isotope 

Constituent reported in the “INEEL CERCLA Disposal Facility Design Inventory (EDF-ER-264). 
Predicted average leachate activity concentration during the 15 year operational period. 
The suggested maximum activity concentration selected for the ICDF liner system is based on a total absorbed 
dose of 1,000,000 rads for the individual constituent and a 36 cm liquid waste depth. 
The constituents are gaseous elements so not part of the leachate. 
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Appendix E 

Suggested Maximum Leachate Concentrations for 
Individual Constituents in Evaporation Pond Liquid 

E- 1 



C 
.-.I 

I 

8 

I 

I 

3 
0 
0 

8 

e, 
B 
-5 
e, 

8 
3 .3 
9 
c! 
3 

E-3 

I 

I 

I 

I 

7 
8 

I 

I 

I 

3 
t- m 
8 

8 
8 
0 
c-4 

I 

c 
0 
0 

0 
0 
PJ 

0 

2 
0 

8 

e, e 
0 

1 

c\1 

B 
9 
Y 

I 

I 

I 

I 

3 
0 
0 

0 
9 



0 0 0  6 8 s  0 0 0  
’ 5 3 ’ 0 0” oc o o m  

t 3 C . l  

0 
0 

‘ 0 - ”  I ,  , 
4 

, 

I t I I I 

M 
0 

, a ,  I 
2 

I I I I I ,  I 

W 
% 
4 

0 

v, 
2 
8 

W d  o o m  m 4  
0 4  

0 0 0 0  0 0 0 0  0 0 

3 
0 

s a 
0 
3 

e 

r;, r;, 

E-4 



0 
0 

0 
CJ 
8 

I 

0 
0 z 

I 

0 
0 

CJ 
0 

I 

M 

8 
0 
CJ 

8 
0 

8 

0 
0 z 

I 

4 

M 
0 
0 z 

8 
8 
0 

I 

I 

s3 
H 
H 

0 

4 
V 
cd 

E-5 

0 
0 z 

# 

0 

M 
0 
0 z 

v, 
2 
8 

0 
0 z 

0 

, 

M 
0 
0 

CJ 
0- 

v, m 
10 

8 

0 
0 z 

I 

I 

0 
0 z 

I 

0 
0 

0 
0 
CJ 

0" 

0 

I 

M 

8 
8 
0 
N 

0 

8 

B 
cd 
cd 
3 

0 
0 z 

I 

I 

Do 
0 
0 

CJ 
0 

0 
0 z 

, 

I 

0 
0 z 

I 

0 



8 8 o ~ g ~ z o t -  \ D \ D t - t -  0 0  
0 0 0  O O r n  

0 0 0 0 0 0 0 0 0  
9 9 9 ? ? 9 9 9 ?  

1 

1 

, 

P4 e 
d 

8 

I , , , ,  

E-6 



I 
1 

0 
8 
0- 
0 vr 

t 

I 

M 
0 
0 

0 
o* 
z 

8 
0 

8 

C j  
3 
8 
2 
G 

I 

m m m 
Y 
4 

0 

x 
0 

x 

2 
3 

Y .3 

8 

0 
N 

” 
0 
N 

M 
0 
0 

N 
0 

m 
2 
8 

e, 
2 
E a 
U 

0 
0 

N 
0 

I 

M 
0 
0 

N 
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Table E-3. Suggested maximum leachate concentrations for radionuclide constituents for liner 
compatibility in the ICDF Evaporation Pond 

Suggested Maximum Activity 
Concentration‘ 

( P C W  

Predicted 
Activity Concentration in Leachateb 

(pCiL) 

Constituent” 

Ac225 l.lE-07 2.4E+06 
Ac227 
Ac228 
Ag106 
Ag108 
Agl08m 
Agl09m 
AgllO 
Agl10m 
Agll 1 
Am24 1 
Am242 
Am242m 
Am243 
Am245 
Am246 
At2 17 
Ba136m 
Ba137m 
Ba140 
Be 10 
Bi210 
Bi211 
Bi212 
Bi2 13 
Bi214 
BE49 
Bk250 
C 14 
Cd109 
Cdl13m 
Cdl15m 
Ce141 
Ce142 
Ce 144 
cf249 
Cf250 
cf25 1 
Cf252 
Cm24 1 
Cm242 
cm243 
cm244 
cm245 
Cm246 
cm247 
Cm248 
Cm250 
CO-57 
Co-5 8 

4.5E-05 
3.4E-10 
O.OE+OO 

8.9E+00 
4.1E-08 

5.5E-11 
5.7E-10 
6.2E-08 
O.OE+OO 
7 .OE+O 1 
1.3E-04 
1.3E-04 
9.8E-04 
O.OE+OO 
4.1E-25 
8.5E-04 
O.OE+OO 
4.6E+05 
O.OE+OO 
4.6E-06 
1.1E-05 
1.8E-04 
5.5E-03 
O.OE+OO 
5.6E-05 
5.4E-22 
1.9E-26 
9.1E-03 
8.lE-10 
2.7E+02 
7.0E-52 
3.6E-71 
O.OE+OO 
3.6E-03 
8.1E-16 
4.1E-16 
1.9E-18 
4.4E-20 
3.2E-81 
1.3E- 17 
8.9E-07 
4.5E-04 
2.OE-08 
4.5E-10 
1.6E-16 
4.9E-17 
1.4E-25 
3.7E-01 
5.8E-15 

E-1 1 



Table E-3. (continued). 

Constituenta 

CO-60 
0 - 5  1 
Cs132 
Cs134 
Cs 135 
Cs 136 
Cs137 
Er 169 
Eu150 
Eu 152 
Eu154 
Eu155 
Eu156 
Fe-59 
Fr22 1 
Fr223 
Gd152 
Gd153 
H 3  
Hf-181 
Ho 1661-11 
I129 
I131 
In1 14 
In1 14m 
In1 15 
In1 15m 

Kr8 Id 
Kr8Sd 
La138 
La 140 
Mn-54 
Nb92 
Nb93m 
Nb94 
Nb95 
Nb95m 
Nd 144 
Nd 147 
Np235 
Np236 
Np237 
Np238 
Np239 
Np240 
Np240m 
Pa23 1 
Pa233 
Pa234 

K-40 

Predicted 
Activity Concentration in Leachateb 

7.7E-5 3 
O.OE+OO 
2.2E+O1 

O.OE+OO 
4.9E+04 
O.OE+OO 

2.8E+03 
2.4E+03 
5.2E+02 
O.OE+OO 

7.2E-02 

5.1E-08 

2.0E-34 
1 .OE-07 
5.6E-07 
l.lE-13 
8.4E-11 
8.3E+05 
1.7E-36 
1.1E-05 
2.2E+04 
O.OE+OO 
4.8E-54 
5.1E-54 
1 SE-11 
O.OE+OO 
1.3E+02 

1.9E+07 
O.OE+OO 

8.8E-05 

2.2E- 105 
3.9E-07 
6.3E- 1 8 
1.3E-01 
8.8E-05 
4.8E-32 
1.8E-34 
1.4E-09 
O.OE+OO 
8.4E-09 
8.6E-06 
8.OE+01 
2.7E-05 
4.1E-02 
3.5E-12 
3.1E-09 
1.3E-04 
7.9E-02 
5.OE-06 

Suggested Maximum Activity 
Concentration' 

(PCiL) 
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Table E-3. (continued). 

Constituenta Predicted 
Activity Concentration in Leachateb 

Pa234m 
Pb209 
Pb210 
Pb211 
Pb212 
Pb214 
Pd107 
Pm146 
Pm 147 
Pm148 
Pm148m 
Po2 10 
Po21 1 
Po212 
Po2 13 
Po214 
Po215 
Po2 16 
Po2 18 
Pr143 
Pr144 
Pr 144m 
Pu236 
Pu237 
Pu238 
Pu239 
Pu240 
Pu24 1 
Pu242 
Pu243 
Pu244 
Pu246 
Ra222 
Ra223 
Ra224 
Ra225 
Ra226 
Ra228 
Rb86 
Rb87 
Rh102 
Rh 103m 
Rh106 
Rn218 
Rn2 19 
Rn220 
Rn222 
Ru103 
Ru 106 
Sb124 

(PCZ)  
3.lE-03 
4.8E-07 
1.1E-05 
1.8E-04 
5.5E-03 
5.6E-05 
l.lE-01 
2.4E-02 
1.6E+03 
1.7E-58 
3.4E-57 
6.8E-06 
4.6E-09 
2.2E-03 
2.9E-07 
3.7E-05 
1.2E-04 
3.7E-03 
3.7E-05 
O.OE+OO 
7.4E-03 
l.lE-04 
3.9E-05 
8.6E-58 
1.7E+03 
4.8E+01 
l.lE+OI 
4.6E+02 
1.7E-03 
4.6E-15 
1.8E-10 
9.9E-25 
1.2E-115 
2.OE-04 
5.5E-03 
5.1E-07 
4.7E+00 

O.OE+OO 
1 SE-09 

2.OE-04 
5.7E-04 
5.4E-57 
2.2E-01 
2.1E-112 
3.4E-01 
9.2E+00 
1 .OE-0 1 
3.6E-28 
2.2E-01 
4.1E-39 
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Table E-3. (continued). 

Consti tuenta Predicted 
Activity Concentration in Leachateb 

(PCZ) 
Sb125 1.9E+02 
Sb126 
Sb126m 

Se 79 
Sm146 
Sm147 
Sm148 
Sm149" 
Sm151 
Snl17m 
Snl19m 
Snl2lm 
Sn123 
Sn125 
Sn126 
Sr89 
Sr90 
Tb160 
Tb161 
Tc 98 
Tc 99 
Te123 
Te123m 
Te125m 
Te127 
Te127m 
Te129 
Te129m 
Th226 
Th227 
Th228 
Th229 
Th230 
Th23 1 
Th232 
Th234 
T1207 
T1208 
T1209 
Tm170 
Tm171 
U230 
U232 
U233 
U234 
U235 
U236 
U237 
U238 

SC-46 

4.1E-01 
2.9E+00 

4.1E+01 
9.2E-20 

1.8E-09 
1.7E-05 
4.2E-12 
2.1E-11 
1.4E+03 
O.OE+OO 
1.1E-06 
2.1E-01 
6.5E- 16 
O.OE+OO 
1.1E+00 

1.9E+06 

O.OE+OO 

2.2E+04 

5 .OE-42 

1.3E-33 

6.8E-04 

3.6E-14 
2.4E-22 
1.8E+Ol 
7.5E-19 
7.6E-19 
5.4E-70 
8.6E-70 

2.2E-116 
1.8E-04 
3.3E-0 1 
5.1E-07 
1.7E+00 
1.6E+00 
1.6E+00 
1.7E-02 
1.8E-04 
2.OE-03 
1.1E-08 
2.7E-25 
6.6E-12 
O.OE+OO 
8 3E-02 
4.2E-03 
9.9E+02 
1.8E+01 
3.3E+O 1 
O.OE+OO 
3.2E+02 

Suggested Maximum Activity 
Concentration' 

(PCW 
2.7E+07 
4.7E+06 
6.6E+06 
6.7E+06 
2.7E+08 
5.6E+06 
6.3E+06 
7.1 E+06 

7.2E+08 

7.2E+08 
1.6E+O8 
4.7E+09 

2.7E+07 
4.0E+07 
2.4E+07 
2.6E+07 

1.1E+07 
9.4E+06 
1.7E+08 
8.3E+08 
5.8E+07 
8.9E+07 
6.2E+07 
1.6E+08 
2.4E+07 
4.6E+07 
2.2E+06 
2.3E+06 
2.6E+06 
2.8E+06 
3.0E+06 
8.0E+07 
3.5E+06 
2.1E+08 
2.9E+07 
3.6E+06 
3.6E+06 
4.2E+07 

5.4E+08 
2.7E+06 
2.9E+06 
3.OE+06 
3.1E+06 

3.2E+06 
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Table E-3. (continued). 

Suggested Maximum Activity Predicted 
Activity Concentration in Leachateb 

(pCi/L) 

Constituent Concentration‘ 
(PCiW 

U240 4.2E-09 3.4E+06 
Xe 127 
Xe 129m 
Xel3lm 
Xe133 
Y90 
Y91 
Zn65 
Zr93 
Zr95 

2.6E-68 
O.OE+OO 

O.OE+OO 
1.3E+05 

4.5E-108 

2.4E- 3 6 
1.7E-07 
1.4E+00 
4.9E-25 

Notes: 
a. 
b. 
c. 

d. 
e. Stable isotope 

Constituent reported in the “INEEL CERCLA Disposal Facility Design Inventory” (EDF-ER-264). 
Predicted average leachate activity concentration during the 15 year operational period. 
The suggested maximum activity concentration selected for the ICDF liner system is based on a total absorbed 
dose of 1,000,000 rads for the individual constituent and a 36 cm liquid waste depth. 
The constituents are gaseous elements so not part of the leachate. 
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